Abstract. Using the derivative and the e-derivative defined by ourselves as research tools, we study the compatibility of algebraic immunity and correlation immunity of H Boolean functions with Hamming weight of
Introduction
The cipher security is the core of the cryptosystem. Boolean functions with a variety of secure cipher properties are the key factors to design the cryptosystem with the ability to resist multiple cipher attacks and good safety performance. It is of great importance for a security cryptosystem to study some properties of Boolean functions, which make the cryptosystem resist various attacks [1] , such as high algebraic degree, high nonlinearity, the strict avalanche criterion and propagation, higher-order correlation immunity and higher-order algebraic immunity. Therefore, there are some important research problems, such as the existence, the feature, the design, the construction and the count of Boolean functions with some kind of secure cryptographic property. Among them, the algebraic immunity of Boolean functions is current central issues [2~6] .
On the study of cryptography properties of Boolean functions, the main research methods [1~6] we take are as follows, such as the methods of algebraic analysis, spectral analysis, matrix analysis, weighting analysis, linear subspace analysis and cascade analysis [1] . Using these methods, we analyze the whole values of Boolean functions, but cannot differentiate values of Boolean functions' two different properties. Therefore we cannot find the relation between values of Boolean functions' two different properties and properties of Boolean functions.
The derivative of Boolean function was proposed long ago [1] . The derivative of Boolean function doesn't play a significant role when it is used alone in studying the properties of Boolean functions. Using the derivative of Boolean function expresses the values of one property of Boolean functions, and the values of another property of Boolean functions can be reflected by the e-derivative which defined by ourselves [7~8] . Using the derivative and the e-derivative as main research tools to study the cryptographic properties of Boolean functions, we can reveal the relation between values of Boolean functions' two different properties and properties of Boolean functions, so we will find more useful results.
H Boolean function is function with 1-degree propagation. In this paper, using the derivative and e-derivative as research tools, we study the compatibility of correlation immunity and algebraic immunity, and the relationships among algebraic immunity, correlation immunity, derivative and e-derivative of H Boolean functions with Hamming weight of 
Preliminaries
To study cryptographic properties of H Boolean functions, we proposed the concept of the e-derivative. The e-derivative and derivative are defined here as Definition 1&2.
Definition 1:
The e-derivative (e-partial derivative) of n-dimensional Boolean functions ( , , , ,0, , , )
Definition

3:
For any arbitrary w df x dx
Lemma 2: For any arbitrary Boolean function ( ) f x , the following equations are true:
The Annihilators and the correlation immunity of H Boolean function
In this section, we reveal the relations between annihilators and correlation immunity of H Boolean function with . Namely, we discuss the contact of e-derivative and correlation immunity of this class of H Boolean functions. We obtain the necessary condition which the e-derivative satisfies, if we want to get this kind of H Boolean functions with correlation immunity order m. ,and ( ) f x is an H Boolean function. By Lemma 1&2, we can get
By (7) and (5) 
, doesn't contain ,1 ( ) , 1, 2, , )
(9) Known by (6) and (9) 
, doesn't contain ,1 ( ) , 1, 2, , ) 
By Lemma 2, we can get
w ef x ex x w ef x ex w x w xef x ex . Namely, discussing the contact of e-derivative and correlation immunity of this class of H Boolean functions. We obtain the sufficient and necessary condition on the compatibility of m-order correlation immunity and 1st-order algebraic immunity for this kind of H Boolean functions. 
